ABSTRACT Experiments were conducted with containerized 'Tahiti' lime (Citrus latifolia Tan.) trees in order to define conditions needed to induce flowering. Cyclical or continuous water stress for 4 to 5 weeks induced flowering. Moderate (-2.25 meppascals, midday) or severe (-3.5 megapascals, midday) water stress as measured by leaf xylem pressure potential, for as little as 2 weeks induced flowering, but the response was more significant in severely stressed trees. Low temperature (18°C day/ 10°C night) induced a time dependent flowering response much like that of moderate water stress. Significantly negative leaf xylem pressure potentials as compared to controls were found only under water stress treatment, suggesting that a common stress-linked event, separate from low plant water potential is involved in floral induction. Leafless, immature cuttings from mature, field-grown trees were induced to flower by water stress treatment, suggesting that leaves are not essential for a flower inductive response.
'Tahiti' lime, Citrus latifolia Tan., is a sterile triploid that is vegetatively propagated thereby avoiding a juvenile period that is common to many tree species. Flowers are produced and fruit set and mature on leafy rooted cuttings as well as on plants propagated by air-layering. This unusual habit makes 'Tahiti' lime suitable as a test plant to study flowering in trees (20) . Flowering in citrus can be induced by lower temperature (4, 10, (14) (15) (16) 20) or water stress (3, 11, 18, 20) and inhibited by applied gibberellin (5, 6, 9, 12, 13, 18) . Regulation of flowering by water stress is not common in trees and generally is reported to be effective in tropical and subtropical species (1) (2) (3) 18) . These studies, however, have been conducted under varying field conditions and are not descriptive (2) by sealing the pot, soil, and roots in a plastic bag with only stem and leaves exposed to the environment and withholding water. Transpirational water loss from each containerized tree was determined by monitoring the daily weight decrease. Lime trees were transpiring approximately 140 ml water/d. From these measurements 67% of the amount of water lost per d was added back to the tree daily so that stress could be gradually imposed and leafdrop minimized. When all leaves became wilted and the mature leaves had a xylem pressure potential of at least -3.5 MPa (severe stress as defined by Syvertsen, [21] ), 100 ml ofwater per d was added to each in order to approximately replace transpirational water lost and to keep these trees under constant stress. Addition of 100 ml of water per d to soil briefly saturated the soil until it drained to field capacity. In absolute terms, continuous water stress may not precisely define this sequence of events, but continuous water stress best describes our observations with regard to the water status of these trees. Cyclical water stress was achieved by stressing each tree to the point of wilting as above and then refilling the container to the full capacity, which set the soil at field capacity. The dry (wilting), wet (container soil at field capacity) cycle or continual stress was continued for the duration of each experiment. Control and treatment trees were preconditioned for at least 1 month through maintenance ofcontainer soil at field capacity by applying water twice daily through automatic drip irrigation. Leaf xylem pressure potentials were measured at predawn and midday by the pressure bomb technique (19) . Leaves were removed at the petiole-blade abscission zone of each leaf, and measurements were made within 30 s of leaf removal. Leaf xylem pressure potential measurements were made at weekly intervals in the time course experiments, and two leaves per tree (10 A final experiment was conducted to determine if water stress would induce flowering on cuttings that had been obtained from trees growing in the field. Cuttings ("Materials and Methods") were separated into two populations: those with leaves and those with leaves removed. From each population, one set was placed in the greenhouse and allowed to desiccate as the result of being irrigated only occasionally (water stress), and another set was put on a different bench under intermittent mist (nonstressed) to prevent desiccation (8) . During the period in the greenhouse prior to flower production, all leaves, except for the most im- (Table VI) . The greatest number ofshoots, flowers, and flowering shoots were produced on cuttings that had initially borne leaves. Nevertheless, those cuttings that had their leaves manually removed produced both vegetative and flowering shoots. Since immature, leafy cuttings were selected for these experiments, it is improbable that a previously stored floral message was present. Furthermore, flowers produced on leafless cuttings suggest that it is not essential for leaves to be present for floral induction and that perception of flowering cues occurs within the shoot, or as most likely in the bud itself. Although it has been speculated that citrus roots may produce a substance(s) which can be transported to shoots and exert control over bud break and flowering (7), these immature cuttings never flower in the field while attached to the tree until they go through a period of maturation or possibly a freezing event (FS Davies, personal communication). Cuttings that were placed in the mist bed did not produce shoots or flowers. Therefore, after the same 33 d period, these cuttings were removed from the mist bed and placed on an open bench in the greenhouse, and after another 5 weeks those cuttings bearing leaves produced vegetative and flowering shoots as a result of water stress (Table VI) . Cuttings without leaves which had been placed in the mist bed did not produce any new shoots and eventually died.
In conclusion, 'Tahiti' lime trees preconditioned at container soil field capacity for about 1 month can be severely water stressed for a period of as little as 2 weeks and consistent flower inductive responses obtained. The floral response seems to be time dependent under conditions of moderate water stress and low temperature. However, floral induction from low temperature when compared to water stress is not mediated through a common decrease in leaf xylem pressure potential. Immature, leafless cuttings can produce flowering shoots under water-stress conditions, indicating that leaves are not essential for flower induction in 'Tahiti' lime.
